Dose requirements for propofol anaesthesia for dental treatment for autistic patients compared with intellectually impaired patients Y. ASAHI*, K. KUBOtA †, S. OMICHI ‡ Department of Dentistry, Bobath Memorial Hospital, Osaka, Japan
SUMMArY
We had clinical grounds to suspect that patients with autism had greater propofol requirements during dental procedures than patients with intellectual impairment without autism. This hypothesis was tested by an audit of a standard anaesthetic technique. The audit was approved by our Hospital Ethics Committee.
We compared the propofol requirements and effect using a standardised protocol during dental treatment in 56 autistic patients (age range three to 35 years) and 56 intellectually impaired patients (age range four to 42 years). Patients in each disability group were divided into three subgroups by age: six years or younger, seven to 19 years and 20 years or older. Combative patients received oral midazolam premedication, other patients received a single intravenous bolus of midazolam at induction. Otherwise, standardised propofol boluses and infusion were the only anaesthetic agents used.
The propofol infusion rates of the intellectually impaired group showed significant decline with age (propofol rate of requirement mg.kg -1 .h -1 , mean [SD]): <six years 13.6 (3.6) , seven to 19 years 9.5 (3.0) (P=0.008 cf <six years group), >19 years group 8.5 (2.4) (P=0.001 cf <six years group).
The propofol requirement was greater in the autism group than in the intellectual disability group, and the proportion of the cases where bolus propofol administration was needed after induction was significantly higher in the autistic patient group than in the intellectually impaired patients (P <0.002). This suggests that autistic patients have greater propofol requirements for anaesthesia during ordinary dental treatment compared with intellectually impaired patients.
patients. We hypothesised that autistic patients need more propofol to achieve the same level of anaesthesia as other patients. We compared dental treatment cases using propofol for general anaesthesia in patients with autism with those in patients with intellectual impairment not thought to be related to GABA activity in the brain.
MEtHODS
this study was approved by the Hospital Ethics Committee. Participants were 112 ASA physical status I or II patients who were scheduled for ordinary dental treatment with non-intubated intravenous general anaesthesia (non-intubated IVGA) 12 using propofol at the Bobath Memorial Hospital from July 2001 to May 2007. the subjects consisted of 56 patients with autism (group AUt, aged three to 35 years, 46 males and 10 females) and 56 patients with intellectual impairment (group II, aged four to 42 years, 44 males and 12 females). We defined the subjects of group II as intellectually impaired patients without other disabilities including autism or cerebral palsy 13 . the autistic patients had low intelligence. All of the subjects' developmental ages were under two or three years of age equivalent in terms of behaviour, the ability to communicate and language understanding. None of the subjects could cooperate with the dental staff in the examination rooms and each of the disorders had been previously diagnosed by paediatricians. Paediatric neurologists or paediatricians of the hospital reconfirmed the diagnoses on the basis of DSM-IV 14 (the Diagnostic and Statistical Manual of Mental Disorders). None of the subjects had sleep apnoea syndrome nor had undergone any previous oral surgery.
Anaesthesia was standardised with oral premedication (midazolam 0.3 mg.kg -1 in 50 ml of fruit juice) offered to combative patients 15, 16 . Premedication was given to 41.1% of group AUt and 37.5% of group II. A dentist anaesthesiologist induced anaesthesia with intravenous administration of midazolam (0.05 mg.kg -1 ) in those who had not received oral premedication, and all patients received intravenous atropine sulfate (0.01 mg.kg -1 ) and propofol (1 mg.kg -1 ), maintained by a continuous infusion (JMS Syringe Pump SP-500S, JMS, Hiroshima, Japan) of propofol. Starting with an initial infusion rate of 8 mg.kg -1 .h -1 of propofol, the anaesthesiologist titrated the agent to provide an adequate level of anaesthesia for ordinary dental treatment according to the patients' responses, such as limb movement, biting and haemodynamic responses to the procedure. When these signs suggested inadequate anaesthesia, the infusion rate was increased and a propofol bolus given: 20 mg in patients >30 kg and and 10 mg in those <30 kg. the infusion rate was decreased when anaesthesia was considered clinically too deep. Nasal airways were used in each case and dental hygienists maintained proper head tilt and forward jaw thrust to ensure an open airway throughout. Oxygen was delivered through the nasal airway (6 l.min. -1 ) . respiration was monitored by observing thoracic movement, pulse oximetry (Dynascope DS-700, Fukuda Denshi, tokyo, Japan) and laryngeal auscultation. the circulation was also monitored with non-invasive blood pressure measurement and electrocardiography (Dynascope DS-700, Fukuda Denshi, tokyo, Japan).
The overall rate of propofol used was defined as a quotient derived from dividing the total amount of given propofol by duration of administration and the patient's body weight. We also investigated the ratio of the cases where bolus administrations of propofol were required after induction of anaesthesia.
the data were analysed using the Student's t-test for ages and body weights, the tukey's HSD test for the infusion rates of propofol and the Mantel-Haenszel Chi-square test for the ratios of the occurrence of bolus propofol administrations. A P value of less than 0.05 was considered statistically significant.
rESULtS table 1 shows a comparison of the two disability groups (group AUt: patients with autism, group II: intellectually impaired patients) in terms of age, body weight and gender. the average ages and body weights were not significantly different between the groups. table 2 shows kinds of dental treatment. All treatment was standard dental treatment without need for more sophisticated oral surgery. table 3 shows the groupings by age. the basis for the use of age subgroups was the expected potential for differences in drug requirements in children, adolescents and adults, as has been demonstrated for many agents.
. 4 shows the infusion rates of propofol. In group AUT, the infusion rates were significantly lower in the patients aged seven to 19 but not in the patients aged 20 or older. In group II, the infusion rates showed a significant decrease with increasing age. the difference of the infusion rates was not significant between the two diagnostic groups. Though they were not significant, the rates were higher in the patients with autism than in the intellectually impaired patients of the same age groups. table 5 shows a comparison of bolus administrations of propofol between the diagnostic groups. In all ages, the proportion of the cases where bolus administrations of propofol were required were higher in group AUt than in group II. Moreover, a significant difference (P=0.002) was recognised between the two diagnostic groups. In group AUT, the ratios did not change significantly with age while the ratios became lower with increasing age in group II. Overall, 89% of autistic patients and 62% of intellectually impaired patients required bolus propofol after induction of anaesthesia.
DISCUSSION
the present comparisons of the response to general anaesthesia in autistic patients showed that they require more propofol during ordinary dental treatment than intellectually impaired patients. Despite the propofol infusion rates of group AUt being higher than those of group II, the incidence of bolus administration of propofol during anaesthesia was higher in the AUt groups. Generally, the patient's responses to a procedure will tend to track the depth of anaesthesia 17 . In the present study, our autistic patients needed bolus administration of propofol more frequently due to inadequate anaesthesia.
Age-related differences in response were also noted in our study. It has been well described that older patients generally have a different response to anaesthetics including propofol, such that increasing age decreases the need for anaesthetic drug administration [18] [19] [20] [21] . In the present study, the propofol infusion rates of the patients aged six years or younger were the highest in both groups. However, the infusion rates showed no significant change in the oldest patients in group AUt. the proportion of cases where bolus administration of propofol was required also did not decrease in group AUt, while they did decrease in group II. the different need for propofol between the diagnostic groups may have some relation with the change of GABA A receptor subunit distribution during brain maturation and aging 22 , because autistic patients have been reported to have abnormal GABA A receptors 23, 24 .
the differing response of autistic patients may also correlate with their hypersensitivity to acoustic stimuli and increased serum levels of glutamate. Autistic patients are more sensitive to noise 25 including uncomfortable sounds during dental treatment. the serum levels of glutamate, an excitatory neurotransmitter, are increased in adult autistic patients 26 . Further studies are necessary to elucidate the response of autistic patients, taking into account not only the changes in inhibitory GABA neurotransmission effects but potentially also changes in the excitatory effects of glutamate and of GABA on excitation 27 . recently, some institutions in Japan have used non-intubated IVGA for patients with intellectually impaired patients 28 . Although the method is noninvasive and useful, airway management is uncertain during dental treatment and recovery may be delayed if the patient is over-sedated. thus, it is important to anticipate the reaction to specific dosages of anaesthetics within specific patient populations. Dentist anaesthesiologists should be aware of the variation in reaction of patients with disabilities when using propofol anaesthesia.
In conclusion, autistic patients require more propofol during ordinary dental treatment compared with intellectually impaired patients. rEFErENCES
